Interlobe communication in human serum transferrin: metal binding and conformational dynamics investigated by electrospray ionization mass spectrometry.
Human serum transferrin (hTF) is an iron transport protein, comprising two lobes (N and C), each containing a single metal-binding center. Despite substantial structural similarity between the two lobes, studies have demonstrated the existence of significant differences in their metal-binding properties. The nature of these differences has been elucidated through the use of electrospray ionization mass spectrometry to study both metal retention and conformational properties of hTF under a variety of conditions. In the absence of chelating agents or nonsynergistic anions, the diferric form of hTF remains intact until the pH is lowered to 4.5. The monoferric form of hTF retains the compact conformation until the pH is lowered to 4.0, whereas the apoprotein becomes partially unfolded at pH as high as 5.5. Selective (lobe-specific) modulation of the iron-binding properties of hTF using recombinant forms of the protein (in which the pH-sensitive elements in each lobe were mutated) verifies that the N-lobe of the protein has a lower affinity for ferric ion. Surprisingly, the apo-N-lobe is significantly less flexible compared to the apo-C-lobe. Furthermore, the conformation of the iron-free N-lobe is stabilized when the C-lobe contains iron, confirming the existence of an interlobe interaction within the protein. The experimental results provide strong support for the earlier suggestion that hTF interacts with its receptor (TFR) primarily through the C-lobe both at the cell surface and inside the endosome.